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(57) Abstract: 

PURPOSE: To provide a process for producing a 
semiconductor device, etc., cable of forming 
multilayered wiring electrodes having good shapes on 
differences in level without increasing the number of 
stages. 

CONSTITUTION: The shapes of first, second master 
masks 1, 2 for forming the lower and upper layer wiring 
electrodes are formed by a graphic forming section 12 
according to the design information from a design 
information storage section 11. The information I that 
the upper layer wiring electrodes intersect with at 
least one lower layer wiring electrodes is fetched out 
of the design information storage section 11 by an 
intersection information fetching section 13. The width 
of the second master mask 2 for forming the upper layer 
wiring electrodes is so corrected as to be changed in 
the parts where both intersect and the parts where both 
do not intersect by a correcting section 14. The width 
of the master mask is set finer than a standard value in 
the parts where the electrodes do not intersect in the 
case of, for example, the positive type master mask, by 
which the expansion of the photoresist mask in the 
bottoms at the differences in level by deficiency of 
exposure is prevented and the bridge defect and 



disconnection defect of 
electrodes are prevented. 
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l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the manufacture method of of the master-mask listing 

device and semiconductor device which are used at a photo lithography process. 

[0002] 

[Description of the Prior Art] In recent years, the request of the high integration to a semiconductor 
device is high, and detailed multilayer electrode structure has been used abundantly. In order to acquire a 
good configuration on a level difference in connection with this, flattening of a multilayer inter-electrode 
layer insulation film and improvement in lithography technology are indispensable. 
[0003] Conventionally, the manufacturing process of a semiconductor device which has such a 
multilayer electrode is performed by the procedure shown in drawing 4 (a) - (c). 
[0004] In the state which shows in drawing 4 (a), the electric conduction films 7 (for example, polycide 
film etc.) for the lst-layer wiring electrode 5 (gate electrode) being formed through the gate insulator 
layer 4 on the semiconductor substrate 3, and the layer insulation film 6 being formed on it, and forming 
the 2nd-layer wiring electrodes, such as a bit line, on it further have accumulated. And a photoresist 8 is 
applied on this electric conduction film 7. Next, as shown in drawing 4 (b), patterning of the electric 
conduction film 7 is carried out by photo lithography, and the 2nd-layer wiring electrode 9 is formed. 
The flat-surface state of a substrate where this 2nd-layer wiring electrode 9 was formed comes to be 
shown in drawing 4 (c). 

[0005] Moreover, a master mask is created at the above-mentioned photo lithography process by the 
master-mask listing device 20 shown in drawing 3 . However, the case where the photoresist mask of a 
negative mold is formed is shown. That is, the configuration of the 2nd master mask 2 (a part for the real 
line part of this drawing) for forming the 2nd-layer wiring electrode 9 which the configuration of the 1st 
master mask 1 (refer to the dashed line portion of this drawing) for forming the lower layer lst-layer 
wiring electrode 5 is created by the figure creation section 12, next crosses on the lst-layer wiring 
electrode 5 by it according to the design information from the design-information storing section 1 1 is 
created. 
[0006] 

[Problem(s) to be Solved by the Invention] However, by the above-mentioned conventional method, 
when carrying out patterning of the 2nd-layer wiring electrode 9 from the electric conduction film 7, 
there were the following problems. That is, although all the grounds of the electric conduction film 7 
serve as the layer insulation film 6, since the lst-layer wiring electrode 5 by which patterning was 
carried out to the line under the layer insulation film 6 exists, the level difference which projects by the 
part of the lst-layer wiring electrode 5 is shown in the front face of the layer insulation film 6. 
Therefore, if the photoresist film 8 is applied in the case of photo lithography, by the part of a level 
difference pars basilaris ossis occipitalis, the thickness of the photoresist film 8 is larger than the part of 
a level difference crowning. For this reason, when optical intensity required in order to resolve the 
photoresist film 8 of the part of a level difference pars basilaris ossis occipitalis runs short and it uses the 
photoresist of a positive type, the dissolution portion of a photoresist film contracts because light 
exposure runs short in the portion of a level difference pars basilaris ossis occipitalis, and the width of 
face of a resist mask becomes thick at the level difference pars basilaris ossis occipitalis. On the other 
hand, in using the photoresist of a negative mold, the field which the photoresist film 8 dissolves in the 
portion of a level difference pars basilaris ossis occipitalis is expanded, and the width of face of a 
photoresist mask becomes thin at the level difference pars basilaris ossis occipitalis. Therefore, there was 
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a possibility of having invited a poor bridge in the case of a positive type, and finally inviting a poor 
open circuit by the part of a level difference pars basilaris ossis occipitalis in the case of a negative mold. 

[0007] That this fault should be avoided, by the former, the whole light exposure is increased at the time 
of formation of a photoresist mask, or methods, such as carrying out flattening of the layer insulation 
film 6, have been taken. However, if the whole light exposure is made to increase at the time of 
formation of a photoresist film, since a level difference crowning will serve as superfluous light 
exposure on the contrary, in the case of a positive type, there is a possibility of the size in the crowning 
of the upper wiring electrode becoming thin, and producing an open circuit. Moreover, the method of 
carrying out flattening of the layer insulation film causes increase of the number of processes, i.e., 
increase of a manufacturing cost, and is not desirable on mass production. 

[0008] this invention is made in view of this point, and the purpose is in offering the manufacture 
method of the listing device of the master mask for forming the multilayer- interconnection electrode 
which has a good configuration, and a semiconductor device, without causing increase of the number of 
processes, when forming a wiring electrode on the substrate which has a level difference by lower layer 
wiring on a ground. 
[0009] 

[Means for Solving the Problem] the means which this invention provided in order to make the 
above-mentioned purpose attain changes the width of face of the master mask for the upper wiring 
electrode formation by the part which intersects a lower layer wiring electrode, and the part not crossing 
- as -- an amendment — it is in things 

[0010] The means which invention of a claim 1 provided concretely as equipment for creating the master 
mask used at a photo lithography process A design-information storing means to store design 
information, and a figure creation means to create the figure of the master mask corresponding to the 
configuration of each part of a semiconductor device according to the design information stored in the 
above-mentioned design-information storing section, The intersection information drawing means which 
takes out the information on a purport that the upper wiring electrode and at least one lower layer wiring 
electrode cross from the information on the above-mentioned information storing means, Undergo the 
output of the above-mentioned intersection information drawing means, and width of face of the master 
mask for the upper wiring electrode formation created with the above-mentioned figure creation means 
is made into the width of face in which the part to which the upper wiring electrode intersects at least 
one lower layer wiring electrode differs from the part not crossing. It considers as the composition which 
establishes an amendment amendment means in the direction in which the width of face of the 
photoresist mask formed using the master mask concerned becomes uniform. 
[001 1] the means which invention of a claim 2 provided — invention of a claim 1 - setting — the 
above-mentioned amendment means — the width of face of the master mask for the upper wiring 
electrode formation — a package amendment — it constitutes like 

[0012] The means which invention of a claim 3 provided as the manufacture method of the 
semiconductor device in which the upper wiring electrode was formed on at least one lower layer wiring 
electrode The step which creates the master mask for forming the above-mentioned upper wiring 
electrode, The process which deposits the electric conduction film which constitutes the 
above-mentioned upper wiring electrode, and the process which applies a photoresist and forms a 
photoresist film on the above-mentioned electric conduction film, The step which removes some 
above-mentioned photoresist films using the above-mentioned master mask, and forms a photoresist 
mask, At the step which prepares the step which carries out patterning of the upper wiring electrode 
using the above-mentioned photoresist mask, and creates the above-mentioned master mask for the 
upper wiring electrode formation It is the amendment method in the direction in which the width of face 
of the photoresist mask which makes width of face of the master mask for the upper wiring electrode 
formation the width of face in which the part to which the upper wiring electrode intersects at least one 
lower layer wiring electrode differs from the part not crossing, and is formed using the master mask 
concerned becomes uniform. 

[0013] The means which invention of a claim 4 provided is the package amendment method in invention 
of a claim 3 about the width of face of the master mask for the upper wiring electrode formation at the 
step which creates the above-mentioned master mask for the upper wiring electrode formation. 
[0014] 

[Function] By the above composition or method, the following operations are obtained in invention of 
each claim. 
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[0015] In a claim 1 or invention of 3, the configuration of the master mask for the upper wiring 
formation is drawn based on the design information of layout data etc. When at least one lower layer 
wiring electrode and the upper wiring electrode concerned cross in that case, it is amended so that the 
width of face of the master mask for the upper wiring electrode formation may turn into width of face in 
which the crossing part with a lower layer wiring electrode differs from the part not crossing. For 
example, in the master mask for positive-type photoresists, it is amended so that the width of face of a 
master mask may become thinner than a standard value by the part not crossing. Therefore, in the 
semiconductor device manufactured using this master mask, the width of face of the final upper wiring 
electrode becomes almost uniform, and a poor bridge and a poor open circuit will be prevented. 
[0016] On the other hand, generally, in case design information, i.e., layout data, is changed into the data 
for mask drawing, the system of data processing for asking for the data source of the purpose mask 
which it is going to create from reversal and the copy of other mask datas is introduced, and creating the 
mask which suppresses process change with the above-mentioned means is not accompanied by the 
increase in a process. Therefore, the wiring electrode which has a good configuration on a level 
difference is obtained, without causing increase of the number of processes. 

[0017] In a claim 2 or invention of 4, in an operation of the above-mentioned claim 1 or invention of 
three, since batch processing of the amendment is carried out, creation of a master mask becomes easy 
and quick. 
[0018] 

[Example] Hereafter, the example of this invention is explained, referring to drawing 1 and drawing 2 
(a) - (c). 

[0019] Drawing 1 shows the composition of the master-mask listing device 10 used at the photo 
lithography process of the semiconductor device concerning an example. As shown in drawinp 1 , to the 
master-mask listing device 10 The design-information storing section 1 1 which stores the design 
information about arrangement of each component of a semiconductor device, a connection relation, 
etc., The figure creation section 12 which creates the configuration of a master mask according to the 
design information stored in this design-information storing section 1 1, According to the drawing 
information on the intersection information takeoff connection 13 which takes out the information about 
intersection between multilayer interconnections from the above-mentioned design-information storing 
section 1 1, and this intersection information takeoff connection 13, the width of face of the master mask 
for the upper wiring electrode formation created in the above-mentioned figure creation section 12 is 
prepared in the amendment amendment section 14. That is, the 1st master mask 1 (refer to the dashed 
line portion of this drawing) for forming a lower layer wiring electrode is created first, and the 2nd 
master mask 2 (refer to real line part part of this drawing) for the upper wiring electrode formation is 
created on it. If the information on a purport that a lower layer wiring electrode and the upper wiring 
electrode cross is taken out from the design-information storing section 1 1 by the intersection 
information takeoff connection 1 3 in that case in the case of a positive-type master mask, it will be 
amended so that width of face of the 2nd master mask 2 may be made thinner by the other part to a 
standard value than a standard value by the amendment section 14 by the part which intersects the 1st 
master mask 1. That is, at the pars basilaris ossis occipitalis of the level difference by the lower layer 
wiring electrode, the breadth in the level difference pars basilaris ossis occipitalis of the upper wiring 
electrode finally formed is prevented by making width of face of the 2nd master mask 2 thinner than a 
standard value. In addition, in the case of a negative-mold master mask, by the crossing part, width of 
face of a master mask is made into a standard value, and is made thicker than a standard value by the 
part not crossing. 

[0020] Moreover, drawing 2 (a) - (c) is the cross section or plan showing change of the structure of the 
semiconductor substrate in the manufacturing process of a semiconductor device. First, as shown in a 
view 2 (a), after forming the gate insulator layer 4, forming on it the lst-layer wiring electrode 5 (gate 
electrode) which is a lower layer wiring electrode and forming the layer insulation film 6 further on the 
semiconductor substrate 3, the electric conduction film 7 (polycide film) which constitutes the 2nd-layer 
wiring electrode is deposited. Then, on a substrate, a photoresist is applied, the photoresist film 8 is 
formed, some photoresist films 8 are removed using the 2nd master mask 2 of the above, and a 
photoresist mask is formed. And using this photoresist mask, etching removes the electric conduction 
film 7 alternatively, patterning of the electric conduction film 7 is carried out, and the 2nd-layer wiring 
electrode 9 (bit line) is formed. Drawing 2 (b) and (c) are the cross sections and plans of a substrate at 
the time of forming the 2nd-layer wiring electrode 9. 

[0021] That is, in the above-mentioned example, since it is amended so that the width of face of the 2nd 
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master mask 2 may become thinner than a standard value beforehand by the part which the 1st and the 
2nd-layer wiring electrodes 5 and 9 do not intersect, the width of face of the final 2nd-layer wiring 
electrode 9 becomes the uniform thing which does not almost have a difference in a level difference pars 
basilaris ossis occipitalis and the level difference crowning. And it is not necessary to add the process 
which carries out flattening of the layer insulation film 6, and the number of processes does not change. 
Therefore, the poor bridge and the poor open circuit can be prevented, without causing increase of the 
number of processes. 

[0022] In addition, although it was made to carry out batch processing of the amendment of the width of 
face of the master mask by the amendment means, you may make it change the amount of amendments 
of width of face in the above-mentioned example according to the height of a level difference. 
[0023] 

[Effect of the Invention] As explained above, in case the master mask used at the photo lithography 
process of a semiconductor device is created according to a claim 1 or invention of 3, it is under an 
amendment to the width of face in which the part to which the upper wiring electrode intersects at least 
one lower layer wiring electrode differs the width of face of the master mask for the upper wiring 
electrode formation from the part which both do not intersect, and the wiring electrode of a good 
configuration can be formed, without causing increase of the number of processes. 
[0024] according to a claim 2 or invention of 4 — invention of a claim 1 — setting — amendment of the 
width of face of the master mask for the upper wiring electrode formation -- a package amendment -- 
since it was made like, easy-ization of mask making can be attained 
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